Association of polymorphisms of the estrogen receptor gene with anxiety-related traits in children and adolescents: a longitudinal study.
Anxiety problems and associated temperamental traits are multifactorial, determined by the interaction of genetic and environmental factors. Genetic effects may involve both neurotransmitters and hormones. A good candidate gene for association with anxiety-related traits is the estrogen receptor (ESRalpha). Estrogen exerts an effect on mood and behavior in humans through gene regulation on binding to estrogen receptor protein. Association between ESRalpha polymorphism and anxiety-related traits was investigated in a cohort of 680 Australian adolescents studied from 4-8 months to 15-16 years of age. Genotype frequencies were estimated for polymorphic PvuII and XbaI restriction sites in intron 1 and a microsatellite [(TA)(n)] locus 5' of ESRalpha. There was strong linkage disequilibrium between the three loci and a significant sex difference was observed in allele (for (TA)(n), PvuII) and genotype (for XbaI) frequencies. There were no significant allelic or genotypic differences in anxiety-related traits for the three loci tested. However, some significant associations were found for PvuII/(TA)(n) and XbaI/(TA)(n) two-locus genotypes and anxiety, accounting for between 1.6% and 2.8% of the total variance for anxiety in this population. The discordance in Hardy-Weinberg proportions at the XbaI locus between the sexes is an important finding, perhaps indicating a sex-specific role for ESRalpha in fetal survival.